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Development of an extracapillary blood flow type oxygenator for a small animal 

























The aim of this study is to develop the extracapillary blood flow type oxygenator applicable to the small 
animal extracorporeal circulation model. The extracapillary blood flow type oxygenator for a rat with 
priming volume of 3 ml was prototyped. The gas exchange performance and pressure drop were evaluated 
in in vitro experiments. As the results, O2 and CO2 gas transfer rate of the extracapillary blood flow type 
oxygenator were higher than the reference value of AAMI at V/Q ratio of 10. Pressure loss of oxygenator 
was lower than the conventional intracapillary blood flow type oxygenator. It was considered that the 
developed extracapillary blood flow type oxygenator has the performance that can be used for the 
extracorporeal circulation model for a rat. 
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① 血液充填量：7 mL以下 
② ガ ス 交 換 能 ： Association for the 












































(a) External view 
 
(b) Sectional view 
Fig. 1 The external view and structure of the 
extracapillary blood flow type oxygenator 
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液充填量である 3 mL を実現する外部灌流型人工
肺を試作した。試作した人工肺の仕様を Table 1
に、外観を Fig. 2にそれぞれ示した。 
 
Table 1 Specification of extracapillary blood 
flow type oxygenator 
Outer diameter of a fiber [µm] 200 
Diameter of hollow fiber bundle 
[mm] 
10 
Length of hollow fiber bundle 
[mm] 
50 
Volume density [%] 30 
Effective membrane area [m2] 0.0236 


























































V/Q 比 10 の測定結果は AAMI 基準値よりも高値
を示した。 
Fig. 2 The external view of extracapillary 
blood flow type oxygenator 
Blood inlet port Blood outlet port
 
Fig.3 Experimental circuit 
 
: Sampling ports
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(a) O2 gas transfer rate 
 
(b) CO2 gas transfer rate 
 
(c) Pressure drop 



































Extracapillary blood flow type oxygenator V/Q=0.5 (n=3)
Extracapillary blood flow type oxygenator V/Q=1 (n=3)
Extracapillary blood flow type oxygenator V/Q=10 (n=3)
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